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DETAILED ACTION 

Election/Restrictions 
Applicant's election with traverse of Species of Fig. 1 in the reply filed on 
02/28/2006 is acknowledged. Election/Restriction requirement of the last office 
action is now withdrawn. 

Drawings 

1 . The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the polarizer of claim 
16 must be shown or the feature(s) canceled from the claim(s). No new matter should 
be entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
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application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1-8,10-11,14-15 and 20 rejected under 35 U.S.C. 1 02(b) as anticipated 
by or, in the alternative, under 35 U.S.C. 103(a) as obvious over Applicants admitted 
prior art (Fig. 1 1-14, particularly fig. 1 1 , see US Pub. 20050083033 A1) and Taniuchi et 
al. (US 4554449). 

Regarding claim 1 , Applicants admitted prior art (hereafter AAPA) at pages 2-4 
discloses a current measuring apparatus comprising: 

an optical fiber sensor [2] extended or looped around a conductor [1] through 
which a current to be measured flows, linearly polarized light [line 5 of paragraph 0006] 
emitted from a light source and propagated through said optical fiber sensor having a 
plane of polarization rotated [lines 4-5 of paragraph 0006] under a magnetic field 
generated by the current to be measured [paragraph 0004]; 
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a photoelectric converter [lines 4-7 of paragraph 0016] for converting into an 
electrical value an angle of rotation of the plane of polarization of the linearly polarized 
light after it exits said optical fiber sensor; and 

a photocircuit [3, 4, 7] disposed between said optical fiber sensor and said 
photoelectric converter, said photocircuit including a birefringent member [4] for 
separating the linearly polarized light into an ordinary ray and an extraordinary ray [lines 
9-10 of column 0006] by birefringence and outputting the ordinary and extraordinary 
rays, said current measuring apparatus further comprising: 

a plurality of optical fibers [5, 6] for transmitting the ordinary ray from the 
birefringent member of the photocircuit to said photoelectric converter, while 
transmitting the extraordinary ray from the birefringent member of the photocircuit to 
said photoelectric converter; and 

a maintaining means [aligning, see paragraph 0011. Also see lines 1-10 of 
column 3 of Taniuchi et al.] adapted to maintain said plurality of optical fibers with a gap 
of a predetermined size [distance between 5 and 6, Also see lines 48-68 of column 3 of 
Taniuchi et al.] being formed therebetween, said plurality of optical fibers having one 
end [e.g. end of 5, 6 to wards 7] and an opposite end, said one end of the plurality of 
optical fibers being disposed in the vicinity of said birefringent member [vicinity of 4], 
and said opposite end being connected to said photoelectric converter [paragraph 
0016]. 

Regarding claim 2, AAPA in fig. 11 discloses a current measuring apparatus 
according to claim 1 , wherein a separation distance between the ordinary ray and the 
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extraordinary ray in said birefringent member is matched to said predetermined size of 
the gap in the maintaining means. 

Regarding claim 3, Taniuchi et al. in fig. 2 discloses a current measuring 
apparatus according to claim 1 , wherein said photocircuit further comprises a lens 
system [11-13] disposed between an end of said optical fiber sensor and said 
birefringent member, focal points of said lens system being formed at said end of the 
optical fiber sensor and said one end of the optical fibers. 

Regarding claim 4, Taniuchi et al. in fig. 3 discloses a current measuring 
apparatus according to claim 1 , wherein said maintaining means comprises a gap 
maintaining member [1 1 and 12] for maintaining said optical fibers parallel to each other 
with the gap of a predetermined size being formed therebetween. 

Regarding claim 5, AAPA in fig. 11 discloses a current measuring apparatus 
according to claim 4, wherein said optical fiber sensor [2] has one end on which the 
linearly polarized light is incident and an opposite end by which the incident linearly 
polarized light is reflected, the reflected linearly polarized light being adapted to exit the 
optical fiber sensor from said one end. 

Regarding claims 6, AAPA in fig. 1 1 discloses a current measuring apparatus 
according to claim 5, wherein said photoelectric circuit further comprises a Faraday 
element [3] disposed between said one end of the optical fiber sensor [end of 2 at 7] 
and said birefringent member [4], said Faraday element being adapted to rotate the 
plane of polarization of the linearly polarized light through 22:5. degree, [paragraph 
0006]. 
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Regarding claims 7, AAPA in fig. 1 1 discloses a current measuring apparatus 
according to claim 6, wherein said plurality of optical fibers comprises: a first optical 
fiber [5] for transmitting the light from said light source to said birefringent member and 
transmitting the ordinary ray returned from said birefringent member to said 
photoelectric converter; and a second optical fiber [6] for transmitting the extraordinary 
ray returned from said birefringent member to said photoelectric converter. 

Regarding claims 5, 6 and 8 Taniuchi et al. in fig. 2-4 discloses a current 
measuring apparatus including both ends of optical fiber sensor [9], faraday element 
[14] between one end of optical fiber sensor [9] and birefringent member [12], wherein 
said lens system [13] is disposed between said one end of the optical fiber sensor [9] 
and said birefringent member [12], the focal points of said lens system [13] being 
formed at an end-face core portion of said optical fiber sensor [end of 9] and an end- 
face core portion of said first optical fiber [9]. 

Regarding claims 5, 6 and 10 Taniuchi et al. in fig. 2-4 discloses a current 
measuring apparatus, wherein said photocircuit [11-13] further comprises: a second 
birefringent [12] member having the linearly polarized light from said optical fiber sensor 
directed thereto through said Faraday element [14] and being adapted to separate the 
linearly polarized light into an ordinary ray and an extraordinary ray that are orthogonal 
to each other; and 

a second Faraday element [14] for rotating respective planes of polarization of 
the ordinary ray and the extraordinary ray from said second birefringent member 
through 45. degree, [lines 57-68 of column 2], said birefringent member being arranged 
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such that the ordinary ray with the 45.degree.-rotated plane of polarization is transmitted 
therethrough on a light axis, while the extraordinary ray with the 45.degree.-rotated 
plane of polarization is refracted by birefringence so that the ordinary ray and the 
extraordinary ray exit said birefringent member with an increased separation distance, 
said birefringent member being arranged such that, out of the light emitted from the light 
source, linearly polarized light incident along a plane orthogonal to a plane containing a 
crystal axis of said birefringent member and the light axis is transmitted therethrough on 
the light axis, and outputted to said second Faraday element. 

Regarding claim 11, Taniuchi et al. in fig. 2-4 discloses a current measuring 
apparatus according to claim 10, wherein said plurality of optical fibers comprises: a 
polarization preserving optical fiber for directing said random light from the light source 
to said birefringent member [9]; a first optical fiber [9] for transmitting the ordinary ray 
emerging from said birefringent member to said photoelectric converter; and a second 
optical fiber [10] for transmitting the extraordinary ray emerging from said birefringent 
member to said photoelectric converter [22-23]. 

Regarding claim 14, AAPA in fig. 11 discloses a current measuring apparatus 
according to claim 5, wherein said optical fiber sensor is a reflection type sensor [2]. 

Regarding claim 15, AAPA in fig. 11 discloses a current measuring apparatus 
according to claim 1, wherein said optical fiber sensor [2] has one end on which the 
linearly polarized light is incident and an opposite end from which the incident linearly 
polarized light is outputted. 
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Regarding claim 20, AAPA in fig. 14 discloses a current measuring apparatus 
according to claim 15, wherein said optical fiber sensor is a transmission type sensor. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Taniuchi 
et al. or AAPA and further in view of Simonelli (US 5272433). 

Regarding claim 9 Taniuchi et al. in fig. 2-4 discloses a current measuring 
apparatus according to claim 8. Taniuchi et al. or AAPA is silent about wherein said gap 
maintaining member comprises a two-core ferrule for maintaining said first optical fiber 
and said second optical fiber parallel to each other with the gap of a predetermined size 
being formed therebetween. Simonelli discloses field sensor to measure electric field 
direction comprising ferrule 7 to support optical fiber 2. Therefore, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made to use 
ferrule as taught by Simonelli with sensor of AAPA or Taniuchi et al., in order to support 
the optical fiber(s) during sensing of the field. 

6. Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over Taniuchi 
et al. or AAPA as applied to claim 1 above. 
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Regarding claim 21, Taniuchi et al. or AAPA discloses all the elements including 
wherein: said photoelectric converter comprises a first photoelectric converter element 
[not shown] and a second photoelectric converter element [not shown]; and said 
plurality of optical fibers comprises: a first optical fiber [5] for transmitting the ordinary 
ray from the birefringent member to said first photoelectric converter element; and a 
second optical fiber [6] for transmitting the extraordinary ray from the birefringent 
member to said second photoelectric converter element. Taniuchi et al. or AAPA is 
silent about an average value of an index of modulation being calculated with respect to 
each of two electrical signals obtained by said first and second photoelectric converter 
elements. However, calculation of index of modulation to measure intensity of field is 
well known in the art. Therefore, it is obvious to one having ordinary skill in the art at the 
time the invention was made to calculate index of modulation as claimed, since intensity 
of field is measured using current sensor of Taniuchi et al. or AAPA to measure the 
current of a conductor. 

Allowable Subject Matter 

7. Claims 22-26 are allowed. 

8. Claims 12-13 and 16-19 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: No prior art has been found that meets the limitation of claims 12-13 calling for 
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a current measuring apparatus comprising a photocircuit further comprises a lens 
system [13] disposed between said one end of the optical fiber sensor and said second 
birefringent member, focal points of said lens system being formed at an end-face core 
portion of said optical fiber sensor and an end-face core portion of said polarization 
preserving optical fiber as further defined at claim 12. 

No prior art has been found that meets the limitation of claims 16-19 calling for a 
current measuring apparatus comprising a photocircuit further comprises a polarizer for 
transmitting only linearly polarized light out of random light emitted from the light source, 
said one end of the optical fiber sensor being disposed in the vicinity of said polarizer, 
said opposite end of the optical fiber sensor being disposed in contact with said 
birefringent member, a transmission axis of said polarizer and a crystal axis of said 
birefringent member being angularly displaced at 45.degree. relative to each other, to 
thereby enable said birefringent member to separate the linearly polarized light emitted 
from said optical fiber sensor into the ordinary ray and the extraordinary ray that are 
orthogonal to each other, as further defined at claim 16. 

No prior art has been found that meets the limitation of claims 22-26 calling for a 
current measuring apparatus comprising a first optical fiber for directing the linearly 
polarized light to said birefringent member, while transmitting the ordinary ray emerging 
from the birefringent member to said photoelectric converter; and 

a second optical fiber for transmitting the extraordinary ray emerging from the 
birefringent member to said photoelectric converter, said photocircuit further including a 
lens system disposed between said input end of the optical fiber sensor and said 
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birefringent member, focal points of said lens system being formed at an end-face core 
portion of said optical fiber sensor and an end-face core portion of said first optical fiber, 
as further defined at claim 22. 



9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Paresh Patel whose telephone number is 571-272-1968. 
The examiner can normally be reached on 8:00 to 4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ha Nguyen can be reached on 571-272-1678. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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